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Abstract

Litter is found in all the world's oceans and seas, even in remote areas far from human contact
and obvious sources of the problem. The continuous growth in the amount of solid waste
discarded irresponsihlyand thevery slow rate of degradation of most items, are together
leading to a gradual increase in marine litter found at sea, on the sea floor anidsboasta

Marine litter isknown to have a negative effect to organisms and ecosystenseaAturtle
species, half omarine mammaland 21% of sea bird spies are victims of entanglement or
ingestion of marine debris. But are there other consequences as a result of all this litter ending
up in the oceans and sed@es plastic affect sevater conditionsThe purpose of this study

was to investigate thefettsof marine litter, especially plastion sea water conditionhis

study investigated the effectsmastic litteron a water temperature and sea water pH levels.
This was analysed by recording treasvatetemperatureand sea water pH levelisom two
differentsamplestwo largeglass jars were filled witthe same amount gka water. In one of

the jars the students put some plastic litter which Haglcollected during &learrup activity

from Kondog Bay. The glass jarsereplaced outside exposed to the sun and r&ie students
alsomeasured air temperature, humidity and barometric pressure and the GLOBE Observer
App and Observation Cloud chart to measure the cloud cover following the steps of the GLOBE
Protocols (GLOBE, @14). The main objective was to find out the temperatanel pH
differences between these twamples Results showed that tlsea water containing plastic

litter had a higher temperature and pH leWdsults support the statement thhtstic litter

affects the émperature and pbf sea water
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https://www.globe.gov/web/cutestar
https://allyouneedisbiology.wordpress.com/2015/08/05/sea-turtles-threats/
https://allyouneedisbiology.wordpress.com/2015/03/06/marine-mammals-captivity/

Research Questions
What are the effects of plastic on the marine environment?
Does plastic littesffect sea water temperature and sea water pH level?

Taking a whole school approach and integrating the investigation with various subjects
including geography and science, the students learnt 8sirte Litter. Research on marine
pollution, the sources of mae litter and the degradation of plastic was carried out. An outdoor
classroomactivityy n one of Go zgave be studerasstie apgportanitydoacsliect
data themselves. Using a digitaticroscope,the students also sampled the sand for
microplastics. Wih all the knowledge learnt from their research on marine litter the students
could urderstand better the concept of howarine litter is posing a threat to marine animals,
ecosystems and the coastal environmestudents carried out data aation and used it to
investigateif marine litter of which plasticaffects sea water condition&lsing adigital
thermometeand a digital pH readethe students measursea water temperature and sea water
pH levelduring the monthof Decemberand JanuaryReadings were taken from twamples

one glass jar filled with sea water and another glass jar filled with sea water with plastic litter
added to it.

From the study of theveather conditions, cloud cover, atite observation of variations i
temperaturesnd pH levés from their sea water sampléise students discussed and came up
with their own conclusions.

Is there a relationship betwesea watetemperature and tremount of plastic littér

What is the effect o change in sea water temperature and pH level to marine animals and
ecosystems?

Plastic debris in our seas and oceans is causing an increase in sea water temperature and higher
pH levels when compared to sea water free from plastic fragm®afgportedwith the
knowledge obtained by the students during their sciandegeographiessongogether with

the research conducted on the marine Jittavas concluded thatastic litterreally effects sea

water temperature and sea water pH levels.
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Research Methods

Study site:
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Figurel Map of the Maltese Island and study site from where sea water samples were collected


https://wedocs.unep.org/bitstream/handle/20.500.11822/10744/MarineLitterAglobalChallenge.pdf?sequence=1&isAllowed=y

Methodology:
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Figure2 Glass jars filled with sea water
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Figure3 Readings ofea water temperature and pH vale® 19" December 2019
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Figure4 Sea water in glass jars evaporated by a third
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Figure5 Students collecting daily readings



Data Analysis

All data gathered was analysed through mean
to the both treatments (with plastics, witho
time to verify the c¢harFged lhbdegtmeeaenn vtahleu ebso twhe r
using a ©pdirteedstsatmpl eeri fy meaningf ul di ffe
treatments to both the pH and the water tem
software Past 4.0 (Hammer, 2001).

Results
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Figure6 Air temperature plot of VIZ GLOBE



Barometric pressure
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Figure7 Barometric pressurplot of VIZ GLOBE
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Figure8 Relative humiditylot of VIZ GLOBE



Clouds
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Screenshot$rom observer.globe.gov showing different alb types and surface conditions
for two particular days from the observation period, one in Decen{Begure 10and one in
January(Figure 11)

£ https;//observer.globe.gov/apps/my-observations/32427301

€ show on Map

Date/Time (UTC): 12/19/2019 11:25:00

Data Source: GLOBE Observer App
Latitude/Longitude: 36.0432, 14.2451 (36° 2' 35.52°, 14° 14' 42.36")
Organization: Gozo College, Middle School
Site: 335VV320890
Total Sky

Cloud Cover- Scattered (25-50%)

Sky Color: Pale Blue
Sky Clarity: Extremely Hazy

High Level Clouds
Cloud Types: Cirrostratus
Cloud Cover Scattered (25-50%)
Opacity: Translucent

Mid Level Clouds
Cloud Types: Altostratus.
Cloud Cover: Scattered (25-50%)
Opacity: Opaque

Low Level Clouds (not observed)

Surface Conditions: Dry Ground, Leaves on Trees.

Figure10 Clouds and surface conditions d¥tti December 2019

Figurell Clouds and surface conditions ®rth January2020



